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Contrary to A.Borras et al.’s  [1] conjecture, a genuine maximally seven-qubit entangled state is 
presented. We find a seven-qubit state whose marginal density matrices for subsystems of 1,2- 
qubits are all completely mixed and for subsystems of 3-qubits is almost completely mixed.  
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1. Introduction 
Quantum entanglement is a key element for applications of quantum communications and 
quantum information. In particular, the entanglement can be used as a quantum resource to carry 
out a number of computational and information processing tasks. Such tasks include teleportation 
of an unknown quantum state . Analysis of such quantum phenomena may provide us a better 
understanding of the structure of the quantum mechanics framework.  
Due to its great relevance, from both the theoretical and the practical lpoints of view, it is 
imperative to explore and characterize all aspects of the quantum entanglement of multipartite 
quantum systems. A considerable amount of research has recently been devoted to the study of 
multi-qubit entanglement measures defined as the sum of bipartite entanglement measures over all 
the possible bi-partitions of the full system[1-22].  
The characterization of multipartite entanglement is no simple matter. For  four-qubit 
systems, some maximally entangled state were given by Ref. [2,3]. Recently, we give the criterion 
for four-qubit state and present some new maximally entangled four-qubit state[23] . 
The maximally entangled five-qubit state is disovered by D. K. Brown [4]. Using the 
numerical search procedure, Borras et al [1] found a kind of six-qubit maximally entangled state. 
However, for seven-qubit state systems, there are not maximally entangled states which have been 
reported.  A.Borras et al [1] conjectures that there is no pure state of seven qubits whose 
marginal density matrices for subsystems of 1,2,or 3 qubits are all completely mixed.  
In order to search of maximally seven-qubit entangled state, let us recall the notion of 
maximally multipartite entangled states (MMES) of n qubits. Paolo Facchi et al [5] define a 
MMES as a minimizer of what they shall call the potential of multipartite entanglement,  
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A ATr A  , A ATr   ,  A A  .                             (2) 
XTr denotes the partial trace over subsystem X. 
The quantity ME  measure the average bipartite entanglement over all possible balanced 










Without any loss of generality, we first consider a general seven -qubit state  
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and it is assumed that the wave function satisfies the normalization condition 
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From Eqs.(4) and (5), the expression of
 13 13 67,  ， , 123 124 567,  ， , 
1 2 7,  ， can be obtained，（see Appendix A, B, C ）.  
 In order to search of maximally seven-qubit entangled state, let us first consider the following 
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According to Appendix A, we have  
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From Eqs.(1-3) and Appendix , through a great deal of mathematics and theoretical calculations,  
we can find,  if  
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Then, we have 
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According to Appendix B, it is easy to obtain 
2 1 , =12,13, 57 67
4ij ij ij
Tr .                        ij  ，， .            (14) 
Similarly
 
, from Appendix C, we have 
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Therefore, for the seven-qubit state of Eq.(15), the marginal density matrices for subsystems of  
1,2, are all completely mixed. 
In summary, according to the definition of Paolo Facchi’s, we have presented a maximally 
ent
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rom Eq.(4),  we can also obtain  
 
F
   
   
2
2 22 2 2 2
0 1 31 32 33 63
22 2 2
64 65 95 96 97 127
2 2
0 32 1 33 31 63 0 64 1 65 31 95
2 2






a a a a a a
a a a
a a a a a a a a a a a a
a a a a a a a a a a a a
a a
 
     
     


      
  
       








22 2 2a a a    
2 2
33 97 63 127 64 96 65 97 95 1272a a a a a a a a a a
          
, 
Similarly, we can obtain 13 14 67  ， ， ，  
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